Phosphorylation and hsp90 binding mediate heat shock stabilization of p53.
The p53 tumor suppressor is stabilized and activated by diverse stress signals. In this study, we investigated the mechanism of p53 activation by heat shock. We found that heat shock inhibited p53 ubiquitination and caused accumulation of p53 at the post-transcriptional level. Heat shock induced phosphorylation of p53 at serine 15 in an ATM kinase-dependent fashion, which may contribute partially to heat-induced p53 accumulation. However, p53 accumulation also occurred after heat shock in ATM-deficient cells. Heat shock induced conformational change of wild type p53 and binding to hsp90. Inhibition of hsp90-p53 interaction by geldanamycin prevented p53 accumulation partially in ATM-wild type cells and completely in ATM-deficient cells. Therefore, phosphorylation and interaction with hsp90 both contribute to stabilization of p53 after heat shock.